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WRF-UCM Model Setup
In this study, we apply WRF (version 3.6.1) to simulate the climate of Southern California (including the Los Angeles and San Diego metropolitan areas). We make use of the North American Regional Reanalysis (NARR) dataset [Mesinger et al 2006] to initialize and force WRF-UCM at its lateral boundaries.
Land cover/land use maps are generated using the very high-resolution (30 m) National Land Cover Data (NLCD) [Fry et al 2011] . The representation of urban fraction, which by default is an urban type-dependent variable, is improved using the independent and continuous NLCD impervious surface data [Wickham et al 2012] . Furthermore, to include spatially resolved and domainspecific information on urban morphology, we take advantage of the National Urban Database and Access Portal Tool (NUDAPT) [Ching et al 2009] .
The utilized physical parameterization schemes include the Dudhia scheme [Dudhia 1989 ] for shortwave radiation, the Rapid Radiative Transfer Model [Mlawer et al 1997] for longwave radiation, the Yonsei University (YSU) scheme [Hong et al 2006] for the planetary boundary layer (PBL), the Kain-Fritsch cumulus scheme (for domains 1 and 2) [Kain 2004 ], the Lin scheme for microphysics [Lin et al 1983] , and the Monin-Obukhov scheme for the model surface layer.
An inconsistency in the default Noah-UCM urban surface temperature calculation, associated with the grid cell level turbulent transfer coefficient, is corrected based on suggestion by Li and Bou-Zeid [2014] . The default model incorrectly considers momentum and thermal roughness lengths of only the pervious part of urban grid cells to estimate surface temperature. This is improved using canyon temperature, roof surface temperature, and roof fraction.
Representation of Urban Irrigation
Irrigation plays a significant role in water and energy balance dynamics over the semiarid Los Angeles Hogue 2014, Vahmani and .
In the current study we represent urban irrigation effects by incorporating a previously developed and validated irrigation scheme, within WRF-UCM. The employed irrigation scheme is based on a soil moisture deficit function, defined as the difference between irrigated soil moisture content and actual soil moisture content. The irrigation scheme updates the topsoil layer moisture content of the pervious portion of urban grid cells to predefined irrigated soil moisture content (65% of saturation soil moisture content) at a selected interval (3 times per week). The irrigated soil moisture content is designed to limit the irrigation water added to the system to prevent unrealistically heavy irrigation rates. The irrigated soil moisture and irrigation interval, used in the current study, are selected based on a previous analysis of monthly outdoor water use estimates for Los Angeles [Vahmani and Hogue 2014] and the water restrictions implemented by the Los Angeles Department of Water and Power in 2010 [Mini et al 2015] . 119°W  118°W  117°W  119°W  118°W  117°W  119°W  118°W  117°W 
